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(54) NOISE CANCELING DEVI 
(11) 5-11770 (A) (43) 22.1.1993 (19) JP 

(21) Appl. No. 3-165802 (22) 5.7.1991 

(71) ALPINE ELECTRON INC (72) MAKOTO NAMEKAWA(4) 
(51) Int. Cl s . G10K11/16 



PURPOSE: To eliminate noise outside the frequency band of periodic noise disired 
to be canceled depending on an error signal inputted in a noise cancel controller. 

CONSTITUTION: A signal, corresponding to periodic noise generated from an 
engine 21, is outputted as a reference signal S N with a reference signal genera- 
tion part 23, a composite tone of noise at a noise cancel point (including exter- 
nal noise) and a cancel sound is detected with an error mike 28, and a composite 
tone signal is inputted as an error signal Er in a tracking control filter 29. 
The frequency band of the periodic noise is set in the tracking control filter, 
consequently a noise signal outside the band of the periodic noise is eliminated 
with the filter 29. The reference signal and an error signal Er' passed the filter 
are inputted in a noise cancel controller 24, the reference signal is digital-treated 
so as .to minimize the error signal to generate a noise cancel signal, and a 
canceling sound is emitted from a speaker 27 to cancel noise. 




22: number of revolution sensor, 27: cancel speaker. 30: 
anti-aliasing filter, 31: AD converter, Se: external noise, 
Sn: engine sound, 24a: adaptive algorithm treating part, 
24b: adaptive filter. 24c DA converter 



(54) NOISE CONTROL DEVICE 

(11) 5-HJ71 (A) (43) 22.1.1993 (19) JP 

(21) Appl. No. 3-328022 (22) 15.11.1991 (33) JP (31) 91p.93691 

(71) RICOH CO LTD (72) KENJI FUKUMIZU 

(51) Int. Cl s . G10K11/16 



(32) 29.3.1991 



PURPOSE: To enable formation of a noise eliminating zone constantly in the 
vicinity of ears a human even with his head moving, when noise elimination 
is desired in the vicinity of his ears. 

CONSTITUTION: A noise elimination operation is started after the filter 
coefficients w(l) through w(m) for the respective predetermined proposed control 
pints PI through Pm are memorized by a coefficient memory part 6. When 
control point to be noise-eliminated moves e.g. from the position of the proposed 
control point PI to the position of the proposed control point P2, a control 
point selective part 7 selects the proposed control point P2, and transmits the 
information to a signal processing switching part 8. The signal processing 
switching part 8 reads the filter coefficient w(2) corresponding to the proposed 
control point P2 from the coefficient memory part 6, and set the value as the 
filter coefficient of a signal processing part 2 and switches the signal processing. 
This arrangement allows the movement of the noise-controlled point from PI 
to P2 to be followed and rapid noise elimination to be realized in the vicinity 
of the position P2. 




3: secondary noise source part, 5: coefficient renewal part 



(54) NOISE CANCELING SYSTEM 

(11) 5-11772 (A) (43) 22.1.1993 (19) JP 

(21) Appl. No. 3-162594 (22) 3.7.1991 

(71) ALPINE ELECTRON INC (72) MAKOTO NAMEKAWA(4) 
(51) Int. CI 5 . G10K11/16.H04S7/00 



PURPOSE: To stop the noise canceling operation when the noise is so small 
as to be masked by the audio sound. 

CONSTITUTION: The signal according to the noise generated from a noise source 
is received as a reference signal S N and a synthesized signal of the noise S N 
at a noise canceling point and a canceling sound S c is received as an error 
signal E r by a noise canceling controller 21. A noise canceling signal N c is 
outputted so that the error signal may be minimized, and a comparative part 
28 makes a comparison between an audio signal A s ' outputted by an audio 
circuit 11 and the noise canceling signal N„ and a stopping order SPC of the 
noise canceling processing is outputted to the noise canceling controller 21 
when the audio sound is so large as mask the noise, while an order of continua- 
tion and restarting of the noise canceling processing is made when masking 
can not be made. 




12: power amplifier. 13: audio speaker, 22: power amplifier. 
23: canceling speaker. 24: error microphone. 29: characteristics 
changing part 
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SJaUfcB^Srd, (n) . W (m) 0>tttfjttj«a»feffl * 

M 

ei (n) =di (n) + H 



14 



^#v^SrC ta = {C, (1m) } £*s< 0 ro^, 
W^/tyMIC^e, (n) tt, ifcrfctDj: ? 
^•;t fe*u5 0 

[0 0 5 4] 

[fU] 

Z Cj (lm) s. (n- j) 



s ft (n)=Z Wi (m) • x (n— i) 
i = o 



[0 0 5 5] SO»j&-C0>*£E36S-X?# 5 £ < ft £ <fc 

5ft*aft^-f^**»-5fc»^tt. siiaot* 

(m) Sr*jrr5 0 
[0 0 5 6] 
[*5] 

E (n) = Z E[ {ei (n) } 2 ] 
1 = 1 

[0 0 5 7] ft*$, Jb5£j21*3V^ EC'] 
bLTV>5 0 ft4, «5^b. Ettw, (m) c£>2#:^ 

Wi (m, n + 1) =Wi (m , n) + Aw t (m, n) 

= wt (m, n) —a ■ dE (n) /^wi (m) 

L 

= wt (m, n) —a • 2 ei (n) • 
1=1 



mfr-omm±&i:/vb*<Dm&jEfemx~tbz><7)-e, e ( n > 

Srf/hKtiw! (m) ;*5»£--o##-r £ 0 ft/Hit «: 2: 
5w, (m) ^^tol-^^-TSfctf). Filtered -XL 
MSr/U^yX^TU %r^l/~?;vm^ ~d {e 
(n) 2 } /aw, (m) (^fflCwi (m) cofit^rSff 
20 LTV^< 0 -fft^>^x Aw, (m, n) *fl$&l n fcl*3** 
5w, (m) <£>M£r4£-r£<t. B#£9 (n+l) 
Sw s (m) fift^ioT^feilSo 
[0 0 5 8] 
I^C6] 



[0 0 5 9] ±^(^*5V>T. C (lm) fftt4>f 

H»rr5fc«>Ktt\ 5fe^C (lm) Sr*ffif(2ifRre>d^* 
a«-J:9lRl3EUT*5<sKBdSfcSo ft -f-fflifflSS l 0<^ 

^yV^niBSi 5, ^y^^-r/u^iElftffitti 6 

tt\ C (lm) (Z)|^3ES:*a-**Sfc«>^RWbn-C*5 
9. lco»^t°"^SP.t^@^i:bT 

tf— p.d»e>*^e>^rt<z>e*B8akc dm) * 

*ixfc«#e, (n) Srffi5i, V 1 5t 

is, LMssia^c (lm) ^ao^ffi-cfcs^y >- 

^^/l^C (lm) ^FIR7^;^tlT#r, 

[0 0 6 0] ^E-^y ^^7>f /W^fBttffi«l 6fcfi£ J 
(^)FI R7^/^, t"ft*>*>*7*y ^^^/W^C* 
( 1 m) #R«fSft, e*B*C ta *Sft$ J OF I - 



5! Cj (lm) *x (n — i— j) 
J 

*^/l^C'u= {C'j (1 m) } ( j =1- J-l) 

ia««tti 3^w^fy ^^^^/^^tstsffi^i 6 

0>rt#£«:JH^T, &^>«fq^ll^J:'9 r ta (n) £ 

40 [0 0 6 1] 
[ft 7] 

J - 1 

ri» (n) = 2! C*j (lm) • x (n-j) 
j = o 

[0 0 6 2] #:^T% SJ»^-</^5E3&figKi 9tt, Ji 
.^feOWyje, (n) ^ % MW:7^*ffi«««l 2tf> 

[0 0 6 3] 
50 [ft8] 



(9) 
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wi (m, n + 1) = w i (m, n) — 

[0 0 64] mm*>£it% t'tmu^-r. mi%<ow.m 
maty * flsfvmtmrz o tc^m^m-tm-^ 

®.J&LtcbZ*>X'Z<Dft%$:&±-ttt\'£$k\,\ 

S4Ws. (n) ©7^y^!)y/M©Wlr<i:5r 
&*5. r^Kttf&iJ^K^BLfcW^n 

/•^^la^u^vTJstttfSv^ io 
[0 0 6 5] d*Lte»u «M!fti*i::*W«j**»Kft:*s 

&K£ SD^m ^^IhIK l 4|;±5l(4«)S 

. (n) (DH&bbi>\^ ztib&ftLX. #Mf-^fh 

[0 0 6 6] icoi 51-. HI 4 09H*Mff3£IB-?tl. M 

\z.ffi^S->*Bf8.-fZ>Z.bfrX'£X. &\<^mmzt>tc 20 
otM^iifcffitv'-yCioT, RgWPwfcSix 

[0 0 6 7] L3>L#as<b, 04<£>3£B»c:J: !)J[£v^El 

*£<%z>b^ 

[0 0 6 8] J: <5 f4, @4W^Bi^*3(t-5iSI» 

SI4, ^-ff^lHlK 1 4 T?©IW#P« * s . (n) © 

ft% («C4) I ©7^;^ y ^r&Mm&i&mk 

*fc, t7Cr, (n) 

SfeSCOW (m) K)Hff{^$ I ro«fPSI@^LX 
(L+l) 0, g$ J0?«frtfSLXM|Hli&g£fc3,, f£ 

(2 L+i) • Mmmn-tz&m&tb&o -^e>w?n^ 
7 4fr#\z£57j/u?yistrm&.i-t&&<o&fa8i&.$ : 50 
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L 

• Z e:(n) n. (n-i) 
1 = 1 

OffiUBl-iR t-ffl * J- ^ ^ a * ^ SrSSfi-r 5 i65.fl AS s, s 
[0 0 6 9] *H©»W#fi, 0 4<E>3£B£3fe&U H 

[00 7 0] 05 (4rco<t 5 t£&L : gWJSmW.<?>%l 1 Wfflf 
2tU }HW3JS*Six5'<#m*jcSrtfeWi-5ffiBtfeaSP2 

ftgB2 5 £;JSg8:»*e>*u-CV3o 
[0 0 7 1] <fc QAftttfcf*. iH*L.fcv3&l*IS:S!3* 

as 2 4 ±iEffi«rotf*» e>a«F^j tffiiffli^^ffiwsr 
6 (a) ii*-rj;5<ii> ^mm^^xt<omw^mi¥ 

sa**«=ft(lii«rt-S.«**fWR«f» 27i, 1H*£cd# 

*fcf4$iJ^S^»^fh^HJSS2 8 b&mVbiXX\<^ 
Z>„ ffidffll^f— #3SiRgP2 5 0 6 (b) idTF 

-r j: 5 nwMMvm 24b mm«>mm4kiMM#to 2 
ffls-rssij^^t"— ^os-^-srm^sgisi o^ji-ra 

fS;ll-flaiK3 0 fctfRttbix-ci^s. 
[0072] HswWfiKwli^SiJffliSBrofjif^j;: 
ov^ti 7 Srfflv^Tlftig-r So 0 7 14^^ Lfcv^fffl© 

»C7c?SraJ-iR3llW*X-Yffigl^SrS:^L.T^< <> ;h 
6„ ^I"l^ttfe=a-ffl*|g<^3iiJffllSrffi^-rsSIP^f4, -^co 
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[0 0 7 3] JWT\ fcfi— o©«#©M»«r»3-*-6SJ 
^t^o <^*<Z>4§£\ M* = L' = 4 "Cfc-5 0 

[0074] K^sttfcffi«<z>ie»srTfi, mm&<D& 

l) . sij»^t°-^^s p. (l^m^M) r*St?i-r 

t coffl^^ffi^-r^)©JP^S:P (t, u) (ISmS 
L') , ««t<z>JW»SraS"*-SM»^tr-*«rSP 

(t, v) (lSvSM*) fcV^5IBtt"C«t>-ro * 
fc, fS#«fffl»lOtt, ■*««^*a#ft&ifiK>A 

[0 0 7 5] m^SSU l o j&ffte o M^m<o y 

-e. 7^/u?mmL & (t, v) ci^t^T, i ^ 

*W^a^i-5^e°-^7S p (t, v) ^btiB^HS 
ft^&ft^^/^ffiftSrW (t, v) = { Wi (t, 

v) } 0=0-1-1) tt<:tm 0 w (t, 

v) (l^t^T, l^v^M') li (t, v) o>fy 

[0 0 7 6] ftJffij&SRgB 2 4&£t/3iW;^-#}ltR 

T*5< 0 Mill VNi(OMm ««tdS. a t ^X^ 
b t ;0>O c t ^Y^d t £V^ *f*"C^* o TV^£> t -*"*b 
H { (a t , b t ) , (c t , d t ) } h^OT—t&m 

[0 0 7 7] £ft:iH9P£Btttt 2 4 ©MWjRSJMMfrT 1 

-^*fcttw»^#**iiscw-jiiiiK2 8«, mm<o 

SftOfflij&P (t, //) (l^/x^L*) oiibS-g-l 

^##^»S;ffglH]K 3 0 M\ ®4^£Dii L»# t 2*^X1 
P (t, v) (l^v^M') (^iiLS-^-m (l^m^ 

m) ^rig-rt^^-r^o 

[0 0 7 8] (I^Ma 1 0 4Bfflftai»l-*5 
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-f) t-±oT3B££l*\ fc£ — ^fflftl^tr— *SP. 

frhmti&*kz>o Mffli^Pi ( i = i ^ l) ia*^>r * 
o^vm i c,Sria;HUT*3#. fflffl-xtr— #s p.a>e> 

@Ki5it ««ai^tr— #s P.a>^ ;ft,*L{f -St- 
ir, Ml C.offlyjff^fc&gtt&tK ffii£UfcLMS 

tffl«16l^ (1, m) <D4 VT?± 
[0 0 7 9] #:^T% «»*l^tt, W*t<oWWS6TF 

*Offie^Wtf«?rStJffll^^2 4iW^t (> - 

l^fi X - Yffi««rffiffljKSKffi 2 4 t SOffli^ tr-#«R 
gP2 5(-jgi- 0 **3. fflKtftttlttig2S:fflV^lttMLfe. 

^fe (R) ffl^SrA/DSCjftLT^^^^iBftSr* 
n t iri 19 , *fe*aB©ffiKi"*fc*>AM<©ffia5^ffi« 

[0080] mm&mftu 2 4 2 7 

«C«rtrt*ixfc#««^»#*«= (a,, b t ) , (ct, 
d t ) ^Bn^ttlL. ffiBtfta»2 6 3dS*«>fcJffiSR« 
(X, Y) i^U a t ^X<b t , c t ^Y<d t ^« 

*'W«B«:fT*v\ rtt^SE-e&ixtf, ^<Dt%mm-t-< 

[0 0 8 i] r^Ji^^LT, ffi|iaiLfcv^« t fc$m 
40 ^a^A 2 4^»7 tf— # 2 5 ir^J: 

x^^^ (t, M ) (1^/^L') Sr, ffl«l^##ill 
If-^waot, ilSf (1 (1), 1 (2), 1 

(3), 1(4)) Kaetftu t*bSr«^«ta«fn o^«-t- 0 

^t5a»^t 0 ^^yf?/^^ (t, v) (l^v 

jElLS-^- (m(l), m(2), m(3), m(4)) *J 
50 ffli^b 0 — P.c,,Sr{f#ft! ! ffl«Ul ocom^ffi^-vtr 
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[0 0 8 2] fS^KMH 1 0 «\ ft $ I OK^aSff -^fE 

0^^TL-C*5«9, (n) , x (n- 

1) , x (n-I+l) tV^^-^£te^LT^ 
So «»«#fHHaK l 4 tt, r?>:r-^£, 
fc«««*ti;:«oT«l»7-r^fiE«««i 2^fe« 
MU:W (t, v) laot, &5£tf>cfc 9 M^/l^ 

p (t, v) ^fe^ffismj^rso 

[0 0 8 3] 
[«fc9] 

i - 1 

s (n) = 1! wi (t, v) • x (n — i ) 
i =o 

[0 0 8 4] jfejo, ^<£>R*, igfi^/i-^fi^w (t, 

(n) = J Z X C'd (1 
J =o 

[0 0 8 7] A;fc«^M&iiLT#fcMI C 

1( ,,^tti^e 1(tl , (n) isrjav\ mm^^^^^m 

ElKl 9ttw, (t, v ; n + l) SrJfc^O J: 5 i-fff* ^ 

Wi (t, v;n+l) 

L 

= Wi (t, f ; n ) —a Z 
a= 1 

[0 0 8 9] ^Jgjflte, ffl»7-r/^IElt««l 2K 

»#i&**L, ^tu^-tow (t, v) (i^v^m') 

[0 0 9 0] @5EW*«Jfti<z>|&^|j:tt. JtfB<z>8yS«rSI 30 

±B«yffi«:fT4 5 0 4*5, mf&tQftm&taSMWWzb 
»fbft«W>»^z:M\ UtSTSrlRtao^<f>© 
[0091] :(OJ:9^5 <^H^*J»»K"m* te« 40 

[0 0 9 2] 4*5, ±IB«)«"ett, ?B«^S^^ bfcil 
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* [0 0 8 5] 3fc<5, tOMftaPBTftt, ±J8<0«W«-&«> 
SP (t, v) (l^v^M 1 ) a>fe#££-frT*5< 0 

tti" So 1 0 f2, Mffi^lKffi 2 4d»5>M 

e>ttfc«J»jR^iiL*^ ( 1 (1), 1 (2), 1 (3), 1 

(4)) irsow^t*— #»ft»2 5^e>^*e>tt*i«9»^ 

fcT— #0>iiL#-S§- (m(l), m(2), m(3), m(4)) £: £ 
10 fot, ^^7>r^lB«««l 6 36»e>tt*«L 

^C'u.Mo^rt^^a^m-^fEttffl^l 3 (Dft 
#k&m^X. *7, «[8tW*fc, r.. (n) , w 
, (t, v ; n + l) £§HS-f3o i"*to*>. 
ffUHillSl 7tt, &Stl;:J:9 r,. (n) £rff-grr£ 0 
[00 8 6] 
[«1 0] 

t ) m ( v ) ) • x (n — J ) 

[0 0 8 8] 

[fn] 



e i u> (n) r ( n — i ) 

[0 0 9 3] Jiteo^jT*^, fflftJ^aWSB 2 4 i: 

rnbW ^h,a»— * 0>*S:R i> vimxfo S c 

[0094] *fc % »ttSixfc«*^#^fc*turft(» 
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[0 0 9 5] #Jxff, H3ES*tfca8J««:»»** 

So 

[0 0 9 6] fifc«tftU»2 6 35SKJtfe*VTV^* 10 

*\ «Ul**tfcAM©fil[B39S»*i:-*-S^m^"CfcS 
ir*fc* AfBaM**L*v^*J£U *(DW<Dm^&m 
tttltns 1 0 i 5 M*t5 ^ i 8 e * 

& a $ ttfc Ara<z>te«as#ft t i - s ssra^-eife 5 * & 

r^^^Eb^v^g , coff^{4^w^2 Qfrhmbfaz 
fcr, ^t°-^tr "o" «ra*-r-5J:5^«»«fa»i 

35&SrB5ifcU ^t°-^^ig»)-r^^ 0 !7-T^^ p ^^ 
[0 0 9 7] H8JiBl4©3fiKS:afefiU HfflW*^— 

8 ^litfflsgitii, ^r^m^sgp ioi tomtit** 

m 3 OitSMt^lf #tt«tt 1 Ot^oTV^o 

i-*fo*>, 0 8 <Dm^mm^m<om -g-a&ssB 1 o 

*9»:7^/^iBtit«#l 2 *. MHKfff #IBtt«« 1 3 40 

k, fflffft^tMFSIIS l 4 *, ^y^^lUKi 

i7*. ^fisis-^iEti®^ i 8*. mw7'</i'*mm\B\ 
»i 9i, ^y i/yyj^zmmmm 02k, h$ 

SKSWlHlSg I03h IMElH^H-irsiK 10 4*. B 
#SSSIEtSffi« 1 0 5 * SrW Iti/^o 
[0 0 9 8] H8<z>B*«»S«fc*v^r, *Jt9 
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AfePoiU r*Ll^Bgfbfc4o<oRIS«IWjaSrP. f 

Pt, p s , p«£ --(-^L/cSflffli^ffi 

[0099] r^BsoHVMffSBoWflktt. ttJffifc 

^MW^Pi (1 £ 1 ^4) (DW^^i V n,tyM I C, 
?:^It^ 0 {f*§-ft!;3SBl 0 lfS, ^y^y ^^©gg 1 5 

«ci*5v^r, (^^*j^p 1 ^s , g$tbfc^--r ^ t3*>-M 

10,(1^1^4) t^t°— # S P m k<Dffl<D4 Zss</V 
^l/7/K^C\= {C'j ( 1 m) } ( j = 1 ~ J — 

1) M&^frk±<mm<Di±X-?m7£1rz> 0 ^<r> 

[0 0 1 0 0] ^e^y ^ElKl - 5 J21*5^TI^ 

Lfc>r v^v^^^/Kv^d.^jx.tfiai 00 j; 5 
HI Ot2i*3*t5ift?Ktt. #»j»^p.^si*l'-c# 

0810 211 {C'j, (lm) } k {C , il (3m) } 

^ir, Jka;^ffffiBB«ES:fflVNT. {j 1} * {j 3} 

[0101] 
C«l 2] 

E= [ j 1 • C'j, (1 m) - j 3 • C'* (3 m) ] 2 
[0 10 2] r<Z>*tJEf*frtlCJ*. DP-* 
*'JfeSrfflv^tfJ:v\ ftl 2I^J3V^ j Sr#«J2: 

tt> (j 0, j 3) (O&k LTr- ^/Wr««fLT*3 
< 0 Pol-^i~S-f vX/lx^ U^TK^^C'jo (0 m) 
£f££*:tf>M, j 0l:#LT, 
[0 10 3] 

[ftl 3] j 0= (j 1 + j 3) /2 

[0104] zmrctm (j i, j 3) $r±isx-^ 

^£9. j OWLt, (j 1, j 3) <^»^fc«— o 
^*^o (C'j, (2m) } ir {C'j, (4m) } 
"Ct>^<ra«<35»f^*ff*^\ j OlC^fUT. (j 2, 



(13) 
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24 



fctt (j 1, j 3) , (j 2, j 4) SrfflVvC, (C 

^(om) ) coffin, »*-rss*t«*»beiiT«>sc;fcL. * 

C'jo (Om) = [ ( j 0/ j 1) 

+ ( j 0/ j 2) 
+ ( j 0/ j 3) 
+ ( j 0/ j 4) • C* (4m) ] /4 



10 10 5] 
[»14] 

C'ji (1 m) 
C\ 



(2 m) 
(3 m) 



IB10 2I1 ^efyv/7></^giffli«i6^, ± 10 

[0107] *fc, p^sk^hjihiki 0 mnvc 

«»|j:*vnt. BWSMS^x (n) iPUeBSjSBPl: 

Sifcfc^#j£K:J:9, H*«a>fc#flS»J&Pil-MS 
>f U7^y^G,= (g, (1) } ( i = o ~ I 

-1) SrWeU Jg^g&fetSffi^ 1 0 5fc»S&tfo 
#^T% e^SK»ffiHI^l 0 3tt, «b£ft«lP/M£#l. 20 
T, ±^oc , (D«^^^:<[^^ti:^T% {g 
i (1) } «r#t£U K^eBIBttW*! O 5te»#ii ^ 

M 

z 

m = 1 



[0108] «E£IH$M-9Ih]K 1 0 4 14, _bie<Z><fc 5 
LTll^SSSfStSW^l 0 5fc»*i£*tb;fc {g 

(0-^4 ^n^yffl* e' , (n) £i3c<D«fc 5 br^tHi" 

W^n^e>MIC,©(IJAei (n) «r-v>f 
^n*^ffl*j e \ (n) <h LT-t<Z>SSffl^£ 0 
[0 10 9] 

[^Cl 5] e' , (n) =e, (n) 

[oiio] r*uc#u Pi#mfem»&<Dk$iz 

n^>-ai^e , l (n) ^*W-T5o 
[0111] 
[*1 6] 



(n) =d'i (n) + 



j - i 
j = o 



C j 



(lm) s m ( n — j ) 



d'i (n) = I Z 1 st (1) • x (n-1) 
i = o 



[0112] H8©K*«MWKB^isv^-Ctt, MW? 4 
, (n) *5toKKflUfcJ:9, ;^/v*«*w. ★ 

Wi (m, n + 1) =wi (m, n) — 

[0114] ^tt, ■ r^ffids+^iR*L-fct r^-er 
[0 115] rc7)J: B8^)Bf*J*Sim S 

iir-rfcfc, «l^s**ix5<3!>"C, C'tf>|^£<z>*|fB«:<l 

[0 116] Jfe*5, H8<Z>fi»J^t3V^Tt), IH4cO0fJ^f^ 
£*«U£Lfcj&s, B(rifiLfcJ:5l^ WW^tti^^tt* 



'fc*&WfcW-J|tUC^<o 
[0113] 
[*1 7] 

L 

2 e'l (n) • r,, (n-1) 
1 = 1 

[0 117] ifc, '±ttLfc%26OT®HtfM#PfgiEtt\ 
HH>BS-e, ^s^£3§£ LT^ 3 Sti£ 

-T -c is a if «r tJSffl-rs - £ s 8 

[0 118] 

^-hir|ftWbifcJ:5t-ft**ll2«ro^ 
[0 1 19] »**2C*©*WC»4. M#P£& 




(14) 
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WW'S teRU BtfWW^ftSixS^arffittSrftje 
[0 1 2 0] lt#Jg3, 4, 5, 6, 7ffittO« 

ot*j^ *»<o«o»^>r ^ o 2h ^, sow**?— #a* 

So 

[0121] »**8E«^*MI-J:*i/tf. Bltt 

l fc^^®® (^ov^Tf^^i^t ^> com ^ i 

[o i 2 2] m#«9 v i otoM<o&m\z£iri 
9, lR»£«H»*fclHbrw:, 

K*fW»;K W ^ o * ^&:^B LT <£>-f >^</u;* 

IH2] mw&mnt®<Dmf&M%^'tmT*hz>o * 



26 



30 



[B4] 12 3 <z>H*M»«B<o**W*ai*«S:*-rig 
[0 5] I2 4 0a#M^B^^'Q(-^SLy t ca^ 

3£Bos? i <DM&m%7jk'tmT+tr > z> 0 

[B6] (a) , (b) tt*;h^fttt»*WM|J f 

[H7] H5<©B#«|«iKB«>»f^SrRW"rsfc«>«>BI 

10 T-foSo 

[H8] H4©H*«IW«BS:S&fc*ftL'*:»« 1 *»» 
[0 9] H8<Z)H#«»SSB«>»f^S:Rn-***fc»«>H 

u ^ # v ^ — m & -t m x fc s o 

[Ell 1] «*oK*M»^^A<0«*«S:«i-BI-e 

20 



1 




2 




3 




4 




5 




6 




7 




8 




4 0 




4 1 




4 2 




4 3 




4 4 




P 1 75 





[mi o] 
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, nan 



5 O i 



(n) 



p i o 




P2 O 








P3 O 

1 

i 

i 
i 




i 

i 
i 

PmO 







p i 


w(l) 


P 2 


w(2) 


P 3 


w(3 ) 


i 

j 

t 
i 
j 




Pm 


w(m) 



e (n) 



s (n> 



tiai i ] 



BO / 

l^y/' 6 1 



Erf 

x (n) 
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